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140
510 520
3D INFORMATION PLAY LIST
DETECTING UNIT EDITING UNIT
530
STORAGE UNIT
BROADCASTING 3D FORMAT
VALUE | COUNTRY MEDIA CHANNEL INFORMATION
0 USA Cable TV CBS Top and bottom
1 USA Cable TV DirecTV Side by side
2 Korea Salellite Sky Life Side by side
3 Korea Cable TV CJ Hellovision Top and bottom
4 Japan Satellite Sky perfect TV Side by side
5 Japan Satellite BS11 Side by side
6 England Satellite BSkyB Top and bottom
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FIG. 7

Syntax No. of hits
ULApplinfoPlayList() {
length 32

Three_dimensional_content_Flag 1
Three_dimensional_content_side by side 1
Three_dimensional_content_top and bottom 1
Three_dimensional_content_frame packing 1
Three_dimensional_content_2D+depth 1
reserved_for_Three_dimensional_content_ 3
reserved_for_future_use 8
PlayList_character_set 8

FIG. 8A

PROGRAM A: SPORTS PROGRAM TITLE (A)

3D

START TIME (A)

THUMBNAIL

Side by side

RECORDING TIME (A)
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PROGRAM B: LIVE CONCERT PROGRAM TITLE (8]
3D START TIME (B)
THUMNAIL
Top and bottom
RECORDING TIME (B)
PROGRAM C: TRAVEL PROGRAM TITLE (O)
8D START TIME (C)
THUMNAIL
No compatible
RECORDING TIME (C)

FIG. 9
( START )

GENERATE PLAY LIST INCLUDING
3D INFORMATION

— 5910

RECORD GENERATED PLAY LIST TO

RECORDING MEDIUM — 5920

END



US 9,049,414 B2

Sheet 9 of 11

Jun. 2, 2015

U.S. Patent

aN4d

NOILVINHOANI LYIWHOS d€

09015 — ONIANTONI LSIT AV1d 3LVHINTO

NOILVINHOANI
1VINHO4 A€ dV3TONN

¢TANNVHO
ONILSYOavOdd
OL ONIANOdS34d00
319V.L ONIddVIN
J43HL Sl

0S01S

QvoILS

S3A

UNOILYIWHOANI
1VYINHO4 A€ 343HL S

¢OV14 d€ 3d9HL SI

010LS —] T¥NDIS ONILSYOAvYOdd FAI303d

01 "OId



US 9,049,414 B2

Sheet 10 of 11

Jun. 2, 2015

U.S. Patent

anNd

0€LIS —

ONILIdd INHO44d3d

JOVSSIN dOLS AV1dSId

0LLIS

ONILId3 4015

09L1S

0GLIS

S3A

¢ANVYS FHL
S1SIT AV1d 40
NOILYINHGOANI NOILYINHOS
de 3gv

Ov LIS —

S1SIT AV1d 31LVHOFLNI

OLLES —

1SIT AVTd SLO313S 13SN

1SIT AV1d 40 NOILHOd 313730a
d0 1SIT AV1d 3AIAId

T "Old

0cL1S




U.S. Patent Jun. 2, 2015 Sheet 11 of 11 US 9,049,414 B2

FIG. 12
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END
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DEVICE FOR RECORDING AND
REPRODUCING IMAGE, METHOD FOR
RECORDING AND REPRODUCING IMAGE,
AND RECORDING MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage application under 35
U.S.C. §371 of International Application No. PCT/KR2011/
006104, filed on Aug. 19, 2011, claims the benefit of U.S.
Provisional Application No. 61/375,104, filed on Aug. 19,
2010 in the United States Patent and Trademark Office, and
claims priority from Korean Patent Application No. 10-2011-
0081815, filed on Aug. 17, 2011 in the Korean Intellectual
Property Office, the disclosures of which are incorporated
herein by reference in their entireties.

BACKGROUND

1. Field

Apparatuses and methods consistent with exemplary
embodiments relate to image recording and playing, and an
information storage medium for storing the image and from
which the stored image is played.

2. Description of the Related Art

In regards to three-dimensional (3D) home standardiza-
tion, 3D master contents for homes are being discussed by 3D
@HOME CONSORTIUM, CONSUMER ELECTRONICS
ASSOCIATION (CEA), SOCIETY OF MOTION PICTURE
AND TELEVISION ENGINEERS (SMPTE) of the United
States, etc., and 3D broadcasting standards are being dis-
cussed by ADVANCED TELEVISION SYSTEMS COM-
MITTEE (ATSC) standards of the United States and by
ASSOCIATION OF RADIO INDUSTRIES AND BUSI-
NESS (ARIB) of Japan. At the same time, in the U.S. market,
3D broadcasting for sports such as soccer, basketball, and
baseball via satellite broadcasting has already begun due to a
current lack of 3D contents.

In the future, an increase of 3D image streams transmitted
through cables and the Internet is anticipated.

3D broadcasting formats may vary according to broadcast-
ing stations (or broadcasting channels) or transfer paths, and
thus, 3D broadcasting formats may vary even within the same
country. Accordingly, systems are demanded to be estab-
lished such that compatibility is provided even if the number
of types of 3D broadcasting formats increases so that end
users may not be confused. Also, in regard to editing, mea-
sures of arousing users’ attention or measures of preventing
editing between different 3D broadcasting formats are
demanded.

SUMMARY

One or more exemplary embodiments provide an image
recording and playing method and apparatus for recording
and playing a play list including 3D information, and a
recording medium for storing and accessing the play list.

According to an aspect of an exemplary embodiment, there
is provided a method of recording an image by using an image
recording apparatus, the method including: generating a play
list including 3D information; and recording the generated
play list to a recording medium, wherein the included 3D
information includes at least one of a 3D flag for identifying
a 3D image signal and 3D format information, wherein the
generated play list includes at least one play item, and the at
least one play item includes play start time information, play
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end time information, and a clip information file correspond-
ing to the at least one play item, and wherein the clip infor-
mation file includes information about a position and time of
apacket in a clip audio/video (AV) stream file corresponding
to the clip information file.

The generating may further include stopping integration of
play lists in which different 3D format information are
included.

The generating may include detecting the 3D information
from at least one of metadata of a broadcasting signal and a
mapping table between broadcasting channels and the 3D
format information.

The generating may further include generating a play list
including information indicating that the 3D format informa-
tion is unclear when the 3D flag is detected but the 3D format
information is not detected from the broadcasting signal.

The generating may further include generating a play list
including information indicating a two-dimensional (2D)
image signal when both of the 3D flag and the 3D format
information are not detected.

The generating may include generating a play list includ-
ing information about whether glasses are used to view the
image, based on the 3D format information.

According to an aspect of another exemplary embodiment,
there is provided an image recording including: a play list
generator which generates a play list including 3D informa-
tion; and a recorder which records the generated play list to a
recording medium, wherein the included 3D information
includes a 3D flag for identifying at least one of a 3D image
signal and 3D format information, wherein the generated play
list includes at least one play item, and the at least one play
item includes play start time information, play end time infor-
mation, and a clip information file corresponding to the at
least one play item, and wherein the clip information file
includes information about a position and time of a packet in
a clip audio/video (AV) stream file corresponding to the clip
information file.

The play list generating unit may stop integration of play
lists in which different 3D format information are included.

The play list generating unit may include: a 3D information
detector which detects the 3D information from at least one of
metadata of a broadcasting signal and a mapping table
between broadcasting channels and the 3D format informa-
tion; and a storage which stores the mapping table.

The play list generator may generate a play list including
information indicating that the 3D format information is
unclear when the 3D flag is detected but the 3D format infor-
mation is not detected from the broadcasting signal.

The play list generator may generate a play list including
information indicating a 2D image signal when both ofthe 3D
flag and the 3D format information are not detected.

The play list generator may generate a play list including
information about whether glasses are used to view the
image, based on the 3D format information.

According to an aspect of another exemplary embodiment,
there is provided a method of playing an image by using an
image playing apparatus, the method including: reading a
play list including 3D information; and playing the image by
using the read play list, wherein the included 3D information
includes at least one of a 3D flag for identifying a 3D image
signal and 3D format information, and the read play list
includes at least one play item, and the at least one play item
includes play start time information, play end time informa-
tion, and a clip information file corresponding to the at least
one play item, and wherein the clip information file includes
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information about a position and time of a packet in a clip
audio/video (AV) stream file corresponding to the clip infor-
mation file.

The generating may include displaying the play list includ-
ing the 3D information.

The generating may include stopping integration of play
lists in which different 3D format information are included.

The generating may include displaying play lists in which
different 3D format information are recorded or a stop mes-
sage.

According to an aspect of another exemplary embodiment,
there is provided an image playing apparatus including: a
player which reads a play list including 3D information and
plays data by using the read play list, wherein the included 3D
information includes at least one of a 3D flag for identifying
a 3D image signal and 3D format information, and the read
play list includes at least one play item, and the at least one
play item includes play start time information, play end time
information, and a clip information file corresponding to the
at least one play item, and wherein the clip information file
includes information about a position and time of a packet in
a clip audio/video (AV) stream file corresponding to the clip
information file.

The player may display the play list including the 3D
information.

The player may stop integration of the play lists in which
different pieces of 3D information are included, based on the
play list including the 3D information.

According to an aspect of another exemplary embodiment,
there is provided a non-transitory recording medium includ-
ing an image signal and a play list about the image signal,
wherein the play list about the image signal includes 3D
information, wherein the 3D information includes at least one
of'a 3D flag which identifies, to a computer, that the image
signal is a 3D image signal, and 3D format information which
identifies, to the computer, a format of the 3D image signal,
wherein the play list includes at least one play item, and the at
least one play item includes play start time information, play
end time information, and a clip information file correspond-
ing to the play item, wherein the clip information file includes
information about a position and time of a packet in a clip
audio/video (AV) stream file corresponding to the clip infor-
mation file.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating an image recording/
playing apparatus 100 according to an exemplary embodi-
ment;

FIGS. 2, 3A through 3D, and 4 are schematic views illus-
trating an example of an image recording/playing apparatus
according to an exemplary embodiment, showing an editing
operation of a Blu-ray disk (BD) recorder/player;

FIG. 5 illustrates a play list generating unit of FIG. 1
according to an exemplary embodiment;

FIG. 6 illustrates objects of a mapping table of a broadcast-
ing channel and 3D format information accumulated in a
storage unit of FIG. 5 according to an exemplary embodi-
ment;

FIG. 7 illustrates a play list file according to an exemplary
embodiment;

FIGS. 8A through 8C illustrate a play list according to an
exemplary embodiment;

FIG. 9 is a schematic flowchart illustrating an image
recording/playing method according to an exemplary
embodiment;
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FIGS. 10 and 11 are detailed flowcharts illustrating an
image recording/playing method according to an exemplary
embodiment; and

FIG. 12 is a schematic flowchart illustrating an image
recording/playing method according to another exemplary
embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The description below and the attached drawings are pro-
vided to gain an understanding of operations according to
exemplary embodiments. Descriptions of elements or opera-
tions that may be easily implemented by one of ordinary skill
in the art may be omitted.

The description and the drawings are not provided for
limitation, and the scope of the inventive concept should be
defined by the appended claims. The meaning of the terms
used in the present specification and claims should be con-
strued as meanings and concepts not departing from the spirit
and scope of the inventive concept based on the principle that
the inventor is capable of defining concepts of terms in order
to describe exemplary embodiments in the most appropriate
way.

Hereinafter, exemplary embodiments will be described
with reference to the attached drawings.

FIG. 1 is a block diagram illustrating an image recording/
playing apparatus 100 according to an exemplary embodi-
ment.

Hereinafter, the image recording/playing apparatus 100
that receives a broadcasting signal will be described as an
example. However, the image recording/playing apparatus
100 according to the current exemplary embodiment may not
only obtain an image signal from a broadcasting signal but
may also capture an image signal, receive the image signal
from an external device through at least one of a wired and
wireless connection, etc. Examples of the image recording/
playing apparatus 100 according to the current exemplary
embodiment may include a TV and a camcorder, but are not
limited thereto.

The image recording/playing apparatus 100 according to
the current exemplary embodiment may include a tuner unit
110 (e.g., tuner), a video encoder 120, a recording medium
recording/playing unit 130 (e.g., a recording medium
recorder/player), a recording medium 135, a play list gener-
ating unit 140 (e.g., play list generator), and a video decoder
150. For example, FIG. 1 schematically illustrates a 3D
broadcasting image that is recorded to a recording type Blu-
ray disc (BD), although it is understood that one or more
exemplary embodiments are not limited thereto.

In the present exemplary embodiment, a broadcasting sig-
nal is transmitted from a broadcasting station via, for
example, a satellite, a terrestrial wave, or broadband circuits.
The broadcasting station provides a 3D exclusive channel or
uses both 2D channels and 3D channels. In the case of 3D
contents, depth information may be added to a 2D signal to
produce a 3D image, and thus, a complex transmission
method in which a 2D signal is received via a terrestrial wave
and depth information is transmitted via a broadband circuit
may also be regarded.

The tuner unit 110 receives a broadcasting signal that has
been compressed by compression technology such as Moving
Pictures Expert Group 2 (MPEG2) or MPEG 4 Multiview
Video Coding (MVC).

The recording medium recording/playing unit 130 records
the received signal to a recording medium 135 as a bit stream
as in a 2D format.
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The recording medium 135 includes a broadcasting signal
and a play list regarding the broadcasting signal, and the play
list regarding the broadcasting signal includes 3D informa-
tion.

The recording medium 135 may be a BD or a hard disk
drive (HDD), but may also be a semiconductor memory such
as asolid-state drive (SSD) or a memory card instead of a disc.
However, it is understood that the recording medium 135 is
not limited thereto.

Alternatively, the video encoder 120 may recompress and
convert the received broadcasting signal in real-time, and the
recording medium recording/playing unit 130 may record the
broadcasting signal that has been recompressed and con-
verted.

The play list generating unit 140 generates a play list
including 3D information.

The 3D information includes a 3D flag for identifying a 3D
image signal or 3D format information.

The recording medium recording/playing unit 130 records
the generated play list to the recording medium 135 together
with a video stream of a 3D image.

Also, the recording medium recording/playing unit 130
reads a play list including 3D information and plays data by
using the read play list.

The video decoder 150 processes data of the recording
medium 135 in which the play list including 3D information
is recorded, to at least one of a high image quality signal or a
high sound quality signal.

A user may quickly find and play recording information by
viewing the recorded play list or manipulating the recorded
play list.

Hereinafter, a typical play list editing operation of a BD
recorder/player as an example of the image recording/playing
apparatus 100 according to the current exemplary embodi-
ment will be described with reference to FIGS. 2, 3A through
3D, and 4.

FIG. 2 illustrates a data structure of an application format
of'a BD according to an exemplary embodiment.

The BD recorder/player uses a total of three types of files.
An application format of a BD is divided into two layers, a
play list layer and a clip layer. In the play list layer, a real play
list and a virtual play list are present.

A play list includes at least one play item, and the BD
recorder/player plays a play item in units of play lists. Also,
the user may manipulate layers of the play list. The play list
includes a title list which may be viewed on a screen of a
display.

Meanwhile, in the clip layer, two types of files, that is, aclip
audio/video (AV) stream file in which at least one of image
data and sound data is stored, and a clip information file
including management information for the clip audio/video
stream file are present. In the present exemplary embodiment,
aclip AV stream file and a clip information file correspond to
each other in a one-to-one relationship. A clip AV stream file
is formed of at least one packet.

Hereinafter, a relationship between a play listand a clip AV
stream file/clip information file and a relationship between a
clip AV stream file and a clip information file will be
described.

The play list includes at least one play item. The play item
includes in-time, which is play start time information, out-
time, which is play end time information, and information
indicating a clip information file corresponding to the play
item.

The clip information file includes time information about
each packet of a clip AV stream file corresponding to the clip
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6

information file and map information including position
information corresponding to the time information.

In detail, the clip information file includes program infor-
mation of a clip AV stream file (e.g., application type, record-
ing rate, etc.) and characteristics point information (CPI).

The CPI is entry point information, and is a file that asso-
ciates time information of a clip AV stream file with address
information thereof.

The BD recorder/player plays a play list by using the in-
time/out-time information of the play item and time informa-
tion (or map information) of a clip AV stream file.

FIGS. 3A through 3D illustrate a relationship between a
play list and a clip file when editing the play list.

Inregard to BD AV datarecorded ina BD, editing of a play
list is possible according to the present exemplary embodi-
ment.

FIG. 3A illustrates a relationship between a real play list
and a clip file before editing.

FIG. 3B illustrates division of a play list.

FIG. 3C illustrates integration of a play list.

Referring to FIGS. 3B and 3C, as a play list in the present
exemplary embodiment is a file including only or mainly time
information, a new play list may be created without process-
ing a clip file even when the play list is divided or integrated.

FIG. 3D illustrates a play list from which a portion thereof
is deleted.

FIG. 4 illustrates a relationship between a play list and a
clip file when a virtual play list is used.

One play list may be written by editing a scene. Since
editing is possible without manipulating a clip file at all,
editing or deleting of the virtual play list does not affect a clip
file at all.

FIG. 5illustrates the play list generating unit 140 (e.g., play
list generator) of FIG. 1 according to an exemplary embodi-
ment.

Referring to FIG. 5, the play list generating unit 140
includes a 3D information detecting unit 510 (e.g., 3D infor-
mation detector), a play list editing unit 520 (e.g., play list
editor), and a storage unit 530 (e.g., storage).

The 3D information editing unit 510 detects 3D informa-
tion.

For example, the 3D information detecting unit 510
detects, from metadata of a broadcasting signal, a 3D flag that
distinguishes 3D images from 2D images. Also, the 3D infor-
mation detecting unit 510 detects 3D format information
from metadata of a broadcasting signal. The metadata con-
tains broadcasting program information.

The 3D format information is an element of image trans-
mission technology and includes information indicating, for
example, a 3D broadcasting format, but is not limited thereto.

To effectively use, for example, related art 2D transmission
equipment for displaying 3D content, a 3D broadcasting for-
mat may include: a side-by-side format in which a left view
image and a right view image are disposed respectively on the
left and right sides at the same time and then processed as a
single frame; a top-and-bottom format in which a left view
image and a right view image are disposed respectively on top
and bottom sides at the same time; and a frame packing
format in which a left view image and a right view image are
alternately disposed for each frame.

The side-by-side format, the top-and-bottom format, and
the frame packing format use a 3D exclusive channel. How-
ever, standardization of a 2D+depth format, which may be
broadcast in 3D broadcasting using a 2D channel, and an
MVC format, which is used as a standard for Blu-ray, may be
possible.
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It is understood that 3D format information according to
the current exemplary embodiment is not limited to the
above-described 3D format information.

When the 3D information detecting unit 510 has detected
an identification signal for distinguishing 2D/3D (e.g., a 3D
flag) or an identification signal that indicates 3D format infor-
mation, from metadata of a broadcasting signal, the play list
editing unit 520 may automatically set a display of the play
list to include the identification signal for 3D or the 3D format
information.

The storage unit 530 pre-stores a mapping table between a
broadcasting channel and 3D format information.

Accordingly, the play list editing unit 520 may set the
display for a play list by referring to the mapping table in a
stage where a broadcasting station channel is selected, even
when the identification signal for distinguishing 3D from 2D
or the identification signal that indicates 3D format informa-
tion is not included in metadata of a broadcasting signal.

The storage unit 530 may include a cache memory, but is
not limited thereto.

FIG. 6 illustrates an object of a mapping table of broad-
casting channels and 3D format information accumulated in
the storage unit 530, according to an exemplary embodiment.

While broadcasting channels and 3D format information
may be stored in advance for each country in the storage unit
530, 3D format information corresponding to each broadcast-
ing channel of each country may be distinguished.

According to the image recording/playing apparatus 100 of
the current exemplary embodiment, when recording and stor-
ing 3D broadcasting in a recording medium, 3D format infor-
mation is displayed on an editing list of the recording medium
while referring to a mapping table of 3D format information
in which 3D broadcasting information is accumulated in
advance. Also, when editing an editing list recorded to the
recording medium, a mixture of different 3D format informa-
tion may be prevented.

FIG. 7 illustrates a play list file according to an exemplary
embodiment. The play list file may be a rewritable BD (BD-
RE) play list file, but is not limited thereto.

Referring to FIG. 7, a file called “UIA_appinfoPlay List”
may include information as follows.

“Length” refers to an amount of data of a play list, denoted
by a bit length.

“Play list character set” denotes a character code set up of
a play list (not shown).

“Play list Name” includes information of names of play
lists. A capacity of “Play list Name” may be 8 bit*255
field=2040 bits.

“Record time and date” includes time information regard-
ing when recording begins. A capacity of “record time and
date” may be 56 bits.

“Play list duration” includes an interval of a play list, that
is, information about a section from in-time to out-time. A
capacity of “Play list duration” may be 24 bits.

“Three_dimensional_content_Flag” is a 1 bit flag indicat-
ing 3D information.

1 bit is allocated to each of “Three_dimensional conten-
t_side by side,” “Three_dimensional_content_top and bot-
tom,” “Three_dimensional_content_frame packing,” and
“Three_dimensional_content_ 2D+depth”, and 3 bits is allo-
cated to “reserved_for_Three dimensional_content” indicat-
ing 3D format information.

For example, when a 3D side-by-side format is detected, a
play list file as below may be set.

Three_dimensional_content_Flag=1 bit

Three_dimensional_content_side by side=1 bit

Three_dimensional_content_top and bottom=0 bit
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Three_dimensional_content_frame packing=0 bit
Three_dimensional_content 2D+depth=0 bit
reserved_for Three_dimensional content=0 bit

The image recording/playing apparatus 100 may detect a
play list including 3D format information from a recording
medium and play the same.

Also, when a 2D image is broadcast in a 3D channel, a 3D
flag of a broadcasting program becomes 0 bit, and 3D format
information becomes 0 bit.

FIGS. 8A through 8C illustrate a play list displayed on a
displaying unit (not shown) according to an exemplary
embodiment.

Referring to FIGS. 8A through 8C, in a 3D broadcasting
program recorded to a recording medium, a 3D icon denoting
that the program is recorded in 3D and an icon indicating 3D
format information are displayed.

FIG. 8A illustrates a play list displayed with an icon indi-
cating that a corresponding program is in 3D and denotes that
the corresponding program is in side-by-side 3D format.

FIG. 8B illustrates a play list displayed with an icon that a
corresponding program is in 3D and denotes that the corre-
sponding program is in top-and-bottom 3D format.

On the other hand, FIG. 8C illustrates unclear 3D format
information. Here, a display may display, for example, noth-
ing or may display “not compatibles” as shown in FIG. 8C.
However, it is understood that a message indicating unclear
3D format information is not limited to the above-described
message.

Also, a thumbnail indicating image contents is displayed
on the left of the display, and title name, start time, and
recording time of a broadcasting program are displayed on
the right of the display.

Although not shown in FIGS. 8A through 8C, whether
glasses are used or not may also be displayed together with
the 3D format information together.

FIG. 9 is a flowchart illustrating an image recording/play-
ing method according to an exemplary embodiment. The
method is the same as or similar to the operation of the image
recording/playing apparatus 100 described above with refer-
ence to FIGS. 1, 2, 3A through 3D, 4, and 5 above, and thus,
description of repeated elements will be omitted herein. In
operation 910, an image recording/playing apparatus 100
generates a play list including 3D information.

3D information includes a 3D flag, 3D format information,
or the like.

According to an exemplary embodiment, the image record-
ing/playing apparatus 100 may detect 3D information based
on metadata of a broadcasting signal or a mapping table
between a broadcasting channel and 3D format information
that is pre-stored in a storage unit 530.

In operation 920, the generated play list is recorded to a
recording medium.

FIG. 10 is a detailed flowchart illustrating the image
recording/playing method according to an exemplary
embodiment.

Referring to FIG. 10, an operation for receiving a broad-
casting signal to an operation for editing of a play list accord-
ing to an exemplary embodiment is illustrated.

In operation 1010, a broadcasting signal is received.

In operation 1020, it is determined, based on metadata of
the broadcasting signal, whether information, e.g., a 3D flag,
indicating that a broadcasting signal includes 3D content is
included in the metadata.

In operation 1030, when the 3D flag is included in the
metadata, it is determined whether or not 3D format informa-
tion is included in the metadata.
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Meanwhile, in the case of a 3D exclusive channel, there is
also a possibility that the 3D flag is not included in the meta-
data, and thus, it is determined, based on information of a
broadcasting channel transmitted from the tuner unit 110 and
the 3D format information, whether or not 3D format infor-
mation is included in the metadata.

If the 3D flag is not included in the metadata and the 3D
format information is not included in the metadata, the broad-
casting signal is regarded as a 2D signal.

Alternatively, in operation 1040, if the 3D flag is included
in the metadata but 3D format information is not included in
the metadata, a mapping table between broadcasting channel
information and 3D format information is referred to. Then,
3D format information corresponding to broadcasting chan-
nel information transmitted from the tuner unit 110 is
searched for from the mapping table.

If'the 3D flag is included in the metadata but the 3D format
information is not included in the metadata or the mapping
table, in operation 1050, information indicating that a 3D
broadcasting signal having unclear 3D format information is
received is displayed. For example, a message indicating
unclear 3D format information may include a message such
as “not available” or “not compatible.”

The mapping table may also be referred to if neither the 3D
flag nor the 3D format information is included in the metadata
of the broadcasting signal. If 3D format information is not
detected even by referring to the mapping table, the broad-
casting signal is regarded as a 2D signal.

In operation 1060, it 3D format information is included in
the metadata, a play list including the 3D format information
is generated.

FIG. 11 is a detailed flowchart illustrating an image record-
ing/playing method according to another exemplary embodi-
ment.

The flowchart of FIG. 11 may be related to editing a BD
including 3D format information in a play list, but is not
limited thereto.

Referring to FIG. 11, in operation 1110, a user selects a
play list to edit from a recording medium to which a plurality
of 3D broadcasting programs are recorded.

In operation 1120, when dividing a play list of a 3D broad-
casting program or deleting a portion thereof (refer to FIGS.
3B, 3D, and 4), editing may be performed in operation 1130.

On the other hand, when integrating play lists of 3D broad-
casting programs in operation 1140, whether or not at least
two play lists to be integrated include the same 3D format
information is determined in operation 1150.

When at least two play lists to be integrated include the
same 3D format information, editing (e.g., integrating) for the
play lists may be performed in operation 1130. On the other
hand, when at least two play lists to be integrated include
different 3D format information, an editing operation for
integrating play lists is stopped in operation 1160, and a stop
message is displayed on a display in operation 1170.

FIG. 12 is a schematic flowchart illustrating an image
recording/playing method according to another exemplary
embodiment.

Referring to FIG. 12, in operation 1210, the image record-
ing/playing apparatus 100 reads a play list including 3D infor-
mation.

In operation 1220, the image recording/playing apparatus
100 plays data by using the read play list. The image record-
ing/playing apparatus 100 displays the play list in which the
3D information is included.
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The user may stop integral editing of play lists in which
different 3D format information is included based on the play
list including 3D information. The user may refer to the play
list of FIGS. 8A through 8C.

According to the image recording/playing method accord-
ing to exemplary embodiments, the problems as follows of
the related art may be solved.

As 3D broadcasting formats vary according to broadcast-
ing stations or transfer paths, 3D broadcasting formats may
vary even within the same country. Although a related 3D TV
is able to play a 3D broadcasting format, if a new broadcasting
format is introduced in the future, it is anticipated that as the
number of broadcasting formats increases, an owner of a TV
may not know to which format the TV corresponds, and may
be confused when playing recorded 3D contents.

In addition, when recording 3D contents to a related art BD
recorder, 2D broadcasting and 3D broadcasting are currently
not distinguished, and thus the user records broadcasting as
is. When a TV that is connected to the related art BD recorder
corresponds to playing of 3D content, the user may select a
3D broadcasting format, wear glasses, and play contents.

However, as the related art BD recorder is both unable to
distinguish 2D and 3D and unable to determine a broadcast-
ing format, when the user edits a play list in a 2D state and
plays the edited play list in 3D, problems such as a screen
freeze at a conversion point of editing due to the different
broadcasting formats may occur. In addition, if the number of
3D broadcasting formats increases in the future, compatibil-
ity problems may occur in which a playlist edited by a user
and stored onto a recording medium may not be playable on
a TV owned by another user.

Accordingly, according to the image recording/playing
method of exemplary embodiments, a system may be estab-
lished such that compatibility is also provided even if the
number of 3D broadcasting formats increases so that user
may not experience confusion.

In addition, according to the method of image recording/
playing method of exemplary embodiments, users’ attention
may be aroused even while editing play lists and editing of
play lists by using another 3D format may be prevented.

The image recording/playing method according to exem-
plary embodiments can be written as computer programs and
be implemented in general-use digital computers that execute
the computer programs using a computer readable recording
medium. Examples of the computer readable recording
medium include all kinds of recording devices in which com-
puter readable data is stored.

Exemplary can also be embodied as computer readable
code on a computer readable recording medium. The com-
puter readable recording medium is any data storage device
that can store data which can be thereafter read by a computer
system.

Examples of the computer readable recording medium
include read-only memory (ROM), random-access memory
(RAM), CD-ROMs, magnetic tapes, floppy disks, optical
data storage devices, etc. The computer readable recording
medium can also be distributed over network coupled com-
puter systems so that the computer readable code is stored and
executed in a distributed fashion. Also, functional programs,
code, and code segments for accomplishing exemplary
embodiments can be easily construed by programmers of
ordinary skill in the art to which exemplary embodiments
pertain. Moreover, it is understood that in exemplary embodi-
ments, one or more units of the above-described apparatuses
can include circuitry, a processor, a microprocessor, etc., and
may execute a computer program stored in a computer-read-
able medium.
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While exemplary embodiments have been particularly
shown and described above, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the spirit
and scope of the inventive concept as defined by the appended
claims. The exemplary embodiments should be considered in
a descriptive sense only and not for purposes of limitation.
Therefore, the scope of the inventive concept is defined not by
the detailed description of exemplary embodiments but by the
appended claims, and all differences within the scope will be
construed as being included in the present inventive concept.

The invention claimed is:

1. A method of recording an image by using an image
recording apparatus, the method comprising:

generating, based on a received broadcasting signal, a play

list including three-dimensional (3D) information; and
recording the generated play list to a recording medium,
wherein the included 3D information comprises at least
one of a3D flag for identifying a 3D image signal and 3D
format information,

wherein the generated play list comprises at least one play

item,
wherein the at least one play item comprises play start time
information, play end time information, and a clip infor-
mation file corresponding to the at least one play item,

wherein the clip information file comprises information
about a position and time of a packet in a clip audio/
video (AV) stream file corresponding to the clip infor-
mation file,
wherein the generating comprises detecting the 3D infor-
mation from at least one of metadata of the received
broadcasting signal and a mapping table between broad-
casting channels and the 3D format information, and

wherein the generating further comprises generating a play
list including information indicating that the 3D format
information is unclear when the 3D flag is detected but
the 3D format information is not detected from the
broadcasting signal.

2. The method of claim 1, wherein the generating com-
prises stopping integration of play lists in which different 3D
format information are included.

3. The method of claim 1, wherein the generating further
comprises generating a play list including information indi-
cating a 2D image signal when both of the 3D flag and the 3D
format information are not detected.

4. The method of claim 1, wherein the generating com-
prises generating a play list including information about
whether glasses are used to view the image, based on the 3D
format information.

5. The method of claim 1, further comprising reproducing,
by the image recording apparatus, the packet.

6. The method of claim 1, wherein the clip AV stream file
and the clip information file have a one-to-one correspon-
dence relationship.

7. A non-transitory computer readable recording medium
having recorded thereon a program executable by a computer
for performing the method of claim 1.

8. The method of claim 1, wherein the generating com-
prises detecting the 3D information from a pre-stored map-
ping table between broadcasting channels and the 3D format
information.

9. The method of claim 1, wherein the 3D information
comprises the 3D format information which indicates a 3D
format of the play list from among at least one of a top and
bottom format and a side by side format.
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10. An image recording apparatus comprising:

a play list generator which generates, based on a received
broadcasting signal, a play list including three-dimen-
sional (3D) information; and

arecorder which records the generated play list to a record-
ing medium,

wherein the included 3D information comprises at least
one of'a 3D flag for identifying a 3D image signal and 3D
format information,

wherein the generated play list comprises at least one play
item,

wherein the at least one play item comprises play start time
information, play end time information, and a clip infor-
mation file corresponding to the at least one play item,

wherein the clip information file comprises information
about a position and time of a packet in a clip audio/
video (AV) stream file corresponding to the clip infor-
mation file,

wherein the play list generator comprises:

a 3D information detector which detects the 3D infor-
mation from at least one of metadata of the received
broadcasting signal and a mapping table between
broadcasting channels and the 3D format informa-
tion; and

a storage which stores the mapping table, and

wherein the play list generator generates a play list includ-
ing information indicating that the 3D format informa-
tion is unclear when the 3D flag is detected but the 3D
format information is not detected from the broadcasting
signal.

11. The image recording apparatus of claim 10, wherein the
play list generator stops integration of play lists in which
different 3D format information are included.

12. The image recording apparatus of claim 10, wherein the
play list generator generates a play list including information
indicating a 2D image signal when both of the 3D flag and the
3D format information are not detected.

13. The image recording apparatus of claim 10, wherein the
play list generator generates a play list including information
about whether glasses are used to view the image, based on
the 3D format information.

14. A method of playing an image by using an image
playing apparatus, the method comprising:

reading, from a storage medium, a play list including three-
dimensional (3D) information corresponding to a previ-
ously-received broadcasting signal; and

playing the image by using the read play list,

wherein the included 3D information comprises at least
one of'a 3D flag for identifying a 3D image signal and 3D
format information,

wherein the read play list comprises at least one play item,

wherein the at least one play item comprises play start time
information, play end time information, and a clip infor-
mation file corresponding to the at least one play item,

wherein the clip information file comprises information
about a position and time of a packet in a clip audio/
video (AV) stream file corresponding to the clip infor-
mation file, and

wherein the play list includes information indicating that
the 3D format information is unclear when the 3D flag is
detected but the 3D format information is not detected
from a broadcasting signal based on which the play list
is generated.

15. A non-transitory computer readable recording medium

having recorded thereon a program executable by a computer
for performing the method of claim 14.
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16. An image playing apparatus comprising:

a player which reads, from a storage medium, a play list
including three-dimensional (3D) information corre-
sponding to a previously-received broadcasting signal
and plays data by using the read play list,

wherein the included 3D information comprises at least
one of a3D flag for identifying a 3D image signal and 3D
format information,

wherein the read play list comprises at least one play item,

wherein the at least one play item comprises play start time
information, play end time information, and a clip infor-
mation file corresponding to the at least one play item,

wherein the clip information file comprises information
about a position and time of a packet in a clip audio/
video (AV) stream file corresponding to the clip infor-
mation file, and

wherein the play list includes information indicating that
the 3D format information is unclear when the 3D flag is
detected but the 3D format information is not detected
from a broadcasting signal based on which the play list
is generated.

17. A non-transitory recording medium comprising an

image signal and a play list about the image signal,

wherein the play list about the image signal comprises
three-dimensional (3D) information corresponding to a
previously-received broadcasting signal,

wherein the 3D information comprises at least one ofa 3D
flag which identifies, to a computer, that the image signal
is a 3D image signal, and 3D format information which
identifies, to the computer, a format of the 3D image
signal,

wherein the play list comprises at least one play item,

the at least one play item comprises play start time infor-
mation, play end time information, and a clip informa-
tion file corresponding to the play item,
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wherein the clip information file comprises information
about a position and time of a packet in a clip audio/
video (AV) stream file corresponding to the clip infor-
mation file, and
wherein the play list includes information indicating that
the 3D format information is unclear when the 3D flag is
detected but the 3D format information is not detected
from a broadcasting signal based on which the play list
is generated.
18. A method of editing a play list including three-dimen-
sional (3D) information, the method comprising:
determining whether first 3D information of a first play list
and second 3D information of a second play list include
same 3D format information;
integrating the first play list and the second play list in
response to the first 3D information and the second 3D
information including the same 3D format information,
wherein the first play list comprises at least one play item,
wherein the at least one play item comprises play start time
information, play end time information, and a clip infor-
mation file corresponding to the at least one play item,
wherein the clip information file comprises information
about a position and time of a packet in a clip audio/
video (AV) stream file corresponding to the clip infor-
mation file,
wherein the first play list is different from the second play
list, and
wherein the first play list and the second play list are
integrated in response to the first play list and the second
play list including the same 3D format information.
19. The method of claim 18, further comprising selecting
the first play list from a recording medium to which a plurality
of 3D broadcasting programs are recorded.
20. A non-transitory computer readable recording medium
having recorded thereon a program executable by a computer
for performing the method of claim 18.
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